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Optimized GPS Carrier Phase Ambiguity Search Algorithm and
GPS Double Antenna Orientation System
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(1.School of Electronic Inf ormation and A utomation, Chong qing University of Technology,
Chong qing 400050, China;
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Abstract: Theory of measuring orientation using GPS double differential carrier phase and method of solving
baseline vector using least square method were researched. The optimized algorithm of fast solving integer ambr
guityl was proposed. Experiments indicated that taking baseline length as constraint condition, theory of GPS
double antenna measurement and the optimized algorithm of fast solving integer ambiguity were correct. Its orr
entation precision could achieve 0. 12 and calculating time was less than 0.3 s.

Key words: GPS; carrier phase; integer ambiguity; short baseline; orientation system

GPS GPS , S1,82, 83 S+ GPS ; A, B
GPS AB ,

GPS e
3m  GPS , 0.12°
GPS .
GPS ’ 1 GPS
GPS , A,B Si S,
1 GPS iy = L}\lﬁe + N = L}\EZZB— lip —
1 ,A,B  GPS ; Li+ luJ+ Nib (1)

:2009- 03- 05; :2009- 06 26
CERE KHFEE LK BITE (50575235); R TE KA F H 4% B E (2008BB2336)
cERA(1968- ), B, W IIERA, BIHE, L, TENER SR I ENREEFR



%26 %% 58 Fhe, F:GPS WREARH R AR WAEMER R FE 317
, L, Lo, s l2s A, B ),
S1, S2 ; Niz ;A )
A , (n+ 2)
[81 )d’/lqzz?l = (e—- &) R+ Wi
P2, = dr x2- XA ppy = Y2 YA N M’)fgl: (er — €)1 R+ W is
A }\. ZZA lz,q y
2 A x 1 XA
L A Mk Ml = (e— )R+ Wl
e AN (9
L L M’ﬁ;, = (el— ez)iR+ XV?H
2
( ) M’}\%l = (el— e3)iR+ XVAPH
(2)
A, B GPS
s )d)i';?l = (el - en)iR‘l' X,V/IIHB
. . GPS , , Mk, i 1 n
GPS . (el— en)i l 1
(2) n
Mok = (e — ex)R+ MW is (3) GPS (6)
R = (Rx R)' R.‘.’)T = ’
(Axe  Ays AZB)T 2
e = (e el en)
e = (ex ey ex) 21
n , (n—1)
%= (ei- e)R+ Wh . (0
Wli = (e1- e )R+ W v= BX+ I (%)
(4) vV : L= (Ly Ly
Mis = (ei— e )R+ Wik L)' 1 L
11 ’ , Ly = (- Mz — M\i» -
, n i )" i ; H =
(n-1) (e—e)i A 0 ... 0
n 24 ; (er—e)i 0 N ... 0 .
. . i
- - : T -
Nt - Wb = (o= @)R (e-—e); 0 0 .. A
Mg — Wik = (el— e3)R (5) ’ Hr” _ (Hr”] H’”z Hrm,)T
| . oy
)ﬁbl" - XV /14,;'1 = (el - en,)R ! 2 13 In T ’
(5)  GPS 7 CPS (R« Ry R: Niz Nis NiB)
( SA ) ,
191 [
12 , X= (H,P"'H,) 'H P 'L (8)
s n ’P
(n-1) (n+ 2) ( (8) N, Nib, ... Nib
3 . (n_ 1) , le, ‘NIS’ “.’Nln



318 W& # F #H A

% # 2009 4 10 A

2.2
NIZ N13 Nln
(4)
V= HR+ L (9)
, H:. = [(e:— e)i (ee— e)i ... (e1-
e ) J i ; H = (H,
H, .. H,)' 1 i
; Lov, = [}\(Nfllzﬂ— 4#1123i) }\(N?B—
Gib ) o X NAE— ol )] i
; Loo = (Loo, Lo, Lo, )"
1 i
V' PV

R= (H'P'H.)'H'P 'Lw
VPV= (H R+ Low)"P(H. R+ L)

(10)
(9) (10)
vV PV
R V' PV,
vV PV ,
3
GPS
: 3m s
19 cm, 6 , (2
x3/0.19)°= 10° ; 10
. (2%x3/0.19° = 2. 5% 10" ,
3.1
5 .
5, 2
2 » (27 17 27 1) 2
(3,3) .
(3,3, x,x)

LE A BE TE
(1,2) (1,3) (1,4) (1,5)
1 1 1 1
2 2 | O=1—0

Ol 5 5 5
2
2
1)
( )i
2)
( 3m)
3.2
5 5 ;
(
)
1 wi, w2, ws
(w1, w2, w3 3 ,4 5
: )
2 1 ,
, 6
3 2 ,
w, w< wi, w1 =
min( 3w, w1) w < w1
3m, 4 s 3
2 , 2
4 3 ,
w, w < w2, w2 =
min( 3w, w2) w < w2
3m, 5 , 4
3 , 3
5 4 ,
N w < ws, w3 =
min( 3w, ws3) 5 4
, 4
6 )
4
12 , 300s ,
1 (8) H. ~ 3300x 14
;P 3300x% 3300 ;Le 3,300 1



Foh, %:GPS RALER RAARMUEMEL X Bz 319

E20 5% 5H
(10) V 3300x1 ; H, 3300 x 3
;Low 3300% 1 X,R V'PV
R VPV,
n (n >2) ,m s
41 X
(8) .
P .
(8)
v _ -1
X= 14[?14 141;1 (11)
_ T p-1 _ T p-1
H =HP'H = ;H,P\H,i
L =HP'L= » PV Ly,
=1 v
Hr” = (Hr"1 Hr”2 Hrn )I
L= (L, L, L )"
Py 0
Py
P-=
0 Py
s Hr”‘ n 1 s
(n—1) x6; Ls n i
, (n—1) x6; Pv
n s
(n— 1) X (n- 1)
(n—1) x(n-1),
(8) ,
4.2 R
(9 Lw

R= (H'P"'H.)'H'P 'Lw =
(H'P'H,)"'H'P '(Wi - Muip) =

MNN - N ZHrT{P?VlHrl)_ ! Z:HrTI.PTV1 dag,
i=1 =1

(12)

Hyy = ZH;"L,P;‘HQ ZH;“LPR‘
=1 =1

H = (H, H, H )"
bip = (bap,  dup, ‘PABM)T
Nz = (N N ... N)
» N n ,
(n— 1) x 1; dap, n i
, (n—1) x 1, H,, n
i , (n- 1) x 3
GPS . (12) 1
Hyx , 2 s
, Hyx N 2
R
43 vV'PV
R V' PV,
V' PV,

V'PV= (H-R+ Lw)'P(H R+ L) =

(H R+ Wiz — Max)"P(H, R+
Wi — Abap) =

R' O H!PvH, JR+ R (\Y H Py IN-
i=1 i=1
RO H Py, J+ NN PvH, R+
i=1 i=1
N'"RmpPyIN - N" (R Y Py ban I+
=1

[}\Z ’*bAh’l.PNHri ] IA?— [)\2 Z""Arf;ips\f ]N +
i= 1 i=1

(X Z(IJIBL.Pwlb,wi] (13)
i=1
, O :

; (12) R
(13) ,
51

3m GPS ,
(- 1581759, 5324503, 3124 999)
300s .

, 1



320 Ws M ¥ ERFR 2009 4 10 A

~N
w

/) - /C)

61.599 8
61. 6343
61. 6329
61. 609 9
61.59717
61.57417
12 61. 6136
7 61.598 3

25 -
21
23
19
20 -
22 -
18
20 -

. 007 85
. 026 65
02525
002 25
009 95
03295
. 005 95
. 009 35

o 0 O W i i
coo oo oo
-
S T

0 N AN R W N =

5.2 ,

1) 0.06° 3m ) 5 min )
2) 0.3s , 0.12°, 99%
) , 5) GPS ,
) 5 min , 1 ,

3) , 12 , 0.3 s

( [11 REE. FA/NMF&HFATEAKRLE FRREERBELK[I].
1.5 h) M%7, 1996(6) : 55 64.
[2] # R.GPSEZELpLEEMWELEARAH M. BE X
? WA E A, 1997,32(4): 388 394.
> ) [3] #HAEH. BHECPSHESEMANE MNE[]]. TRHA,
) 1998(4): 5F54.
[4] % & #FWH% ZHCPS EMALAHK[]. FMF K,
2004,25(4):58.
[5] E4#H%E, #AF. GPS BE £m AR EZR)]. FRFER,
2001, 22(1): 76 74.
’ [6] Hhir#, # tk. ETHGPS BRAMBEE FAAME[]]. +
) % |8 B K, 2003, 6(3) : 47-50.
[7] ARLTHE. R AEME R B R R ER GPS Bk £ H k().
1) A3k EAL R 4, 2003(5): 31-35.
[8] FPi&, EE. £T GPS FHUMINEAKRILEFLTE
’ KRR GEHIALMFRLI]. BH, 1995, 31(3): 88 92.
[9] X 4. GPS o AF ¥ A I & F ([J]. B4t, 1994, 30
(3):5363.
[10] %W & RFZELEHEAE[M]. A RIS K
#t, 1995,



